
WORLD INTELLECTUAL PROPERTY ORGANIZATION 
Internationa] Bureau PCX 

INTERNATIONAL APPUCATION PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(51) International Patent Clas^cation ; 

A41D A2 
(11) International PubUcation Number: WO 00/54614 

(43) International Publication Date:   21 September 20(X) (21.09.00) 

(21) International Application Number: PCT/US0Q/a72S2 

(22) International Filing Date: 17 March 2000 (17.03.00) 

(30) Priority Data: 
60^125,216 18 March 1999 (18.03.99) US 

(71) AppUcant: SOLEX ROBOTICS SYSTEMS, INC. [USAJS]; 
101 Technology Drive, Idaho Falls, ID 83401 (US). 

(72) Inventors: ZOLLINGER,       Then 1644 Charlenc Street. 
Idaho Falls, ID 83402 (US). KLINGLER, Kerry; 2681 
Hallon Street, Idaho Falls, ID 83402 (US). ISOM, Charies, 
B.; 856 Buckboard Lane, Idaho Falls, ID 83402 (US). 
BAUER, Scott; 113 Caysie Lane, Idaho Falls, ID 83402 
(US). 

(74) Agent: GOLDEN, PhiUp, T.; Locke Uddell & Sapp LLP, 3400 
Chase Tower, 600 Travis Street, Houston, TX 77002-3095 
(US). 

(81) Designated States: AE, AL, AM. AT, AU. AZ. BA, BB. BG. 
BR. BY. CA, CH, CN, CR, CU, CZ, DE, DK, DM. EE. 
ES. FI, GB, GD. GE, GH, GM, HR, HU, ID, IL. IN. IS. JP. 
KE. KG. KP. KR. KZ. LC. LK. LR, LS. LT. LU. LV, MA. 
MD, MG. MK. MN. MW. MX. NO. NZ, PL, PT. RO. RU. 
SD, SE, SG. SI. SK. SL. TJ, TM. TR, TT. TZ. UA. UG. 
UZ, VN. YU. ZA. ZW, ARIPO patent (GH, GM. KE, LS. 
MW. SD. SL, SZ. TZ. UG. ZW), Eurasian patent (AM. AZ. 
BY, KG. KZ, MD. RU, TI, 114). European patent (AT, BE, 
CH, CY, DE. DK, ES, FI. FR. GB. GR. IE, FT, LU, MC, 
NL. PT, SE), OAPI patent (BF. BJ. CF, CO, O, CM. GA, 
GN. GW, ML, MR. NE, SN. TO, TG). 

Published 
Without international search report and to be republished 
upon recent cf that report 

(54)riUe: ANTMTATIC, NON-SPARKmO COATINGS I^DR EXPLOSIVE ENVmONMENT^ 

(57) Abstract ^ 

There is disclosed an antt-^tatic, non-spaiting coating 0iat can be i^lied to various components such that flie components may be 
safely used in explosive environments. 



FOR THE PURPOSES OF INFORMATION ONLY 

Codes used to identify States paity to the PCT on the front pages of pamphlets publishing international applications under the PCT. 

AL AttBDia ES S^nin LS Lesotho SI Slovenia 
AM Annenift n Finland LT Lithuania SK Slovakia 
AT AnstTM PR Prance LU Loxcnibonig SN Senegal 
AU Australia GA Gabon LV Latvia sz Swaziland 
AZ AzcTtxuj&n GB Un^ Kingdom MC Monaco TD Chad. 
BA Bosnia and HciirCj^uvina GE Geoigia MD Republic of Moldova TG Togo 
BB Barbados GH Ghana MG Madagascar TJ Ta^pkistan 
BE Belgium GN Guinea MK The former Yugoslav TM Turkmenistan 
BP Boildna Paso GR Greece KepuDiic 01 Maceoooia TR Tmtey 
BG Bulgaria HU Hungary ML Mali TT Trinidad and Tobqgo 
BJ Benin IE freland MN  «« wmngoini UA Ukraine 
BR Bnzfl IL Israel MR Mmntama UG Uganda 
BY Behius IS Iceland MW Malawi US United States of America 
CA Canada IT Italy MX Mexico uz Uzbekistan 
CF Central African Republic JP Japan NE Niger VN Viet Nam 
cx; Congo KE Kenya NL ncoicnanas YU Yqgoshvia 
CH Switierland KG Kyigyzstan NO Norway zw Zimbabwe 
a Cficc d'lvoire KP Democratic Ptople's NZ New Zealand 
CM Caroenxm Republic of Korea PL Poland 
CN China KR Republic of Korea PT I^jrlugal 
CU Cuba KZ Kazakstan RO Roniama 
cz Czcdi RqMblic LC Saint Loda RU Russian Pedeialion 
DE Gennany U Liechtensteni si> Sudan 
DK Demnaik LK Sri Lanka SE Sweden 
BE Estonia LR Liberia SG Smgspoie 



wo 00/54614 PCT/USOO/07252 

INTERNATIONAL PATENT APPLICATION 

Entitled 

ANTI-STATIC, NON-SPARKING COATINGS FOR EXPLOSIVE 
ENVIRONMENTS 

Field of the Invention 

This invention generally relates to a coating, and a method of producing a 

coating, that can be used in explosive environments. More specifically, this invention 

relates to an anti-static, non-sparking coating that can be applied to various 

components such that the components may be safely used in corrosive and explosive 

environments. 

Background of the Invention 

In the chemical, petrochemical, and refinery operations business, a myriad of 

components are used for testing, inspecting, cleaning, and operating various process 

vessels, storage tanks, reactor vessels, and the like. The metal structure of theses 

components constitutes a conducting path allowing the flow of electrostatic charges 

generated by the movement of gases, vapors, dusts, or liquids contained in the vessels 

and tanks. These components, however, have non-conducting elements that resist ttiis 

flow by encouraging the accimiuiation of electrostatic charges on their surfaces. The 
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same is true of metal surfaces coated with polymer based coatings, since the polymer 

acts as a very thin non-conducting element. These polymers, however, can withstand 

the harshest chemical environments, and are needed because the components on 

which they are applied would otherwise corrode, degrade, or become inoperable. 

While these coatings are suitable for corrosive environments, these coatings are 

subject to static buildup, which precludes their use in explosive environments. 

In fact, several standards and regulations have been promulgated to provide 

guidelines as to acceptable electrostatic levels for a variety of materials or enclosures. 

One such standard is European Standard EN 50014, Section 7.3.2. This standaid 

requires that enclosures shall be so designed that under normal conditions of use, 

maintenance, and cleaning, danger of ignition due to electrostatic charges are avoided. 

This requu^ment can be satisfied by either of the following: (a) by suitable selection 

of the material so that the insulation resistance of the enclosure does not exceed 1 GQ 

at 23+2*^C and 5015% relative humidity; (b) by limitation of the surface area of 

plastics enclosures or plastics parts of enclosure (for example, for Group IIA and IIB 

apparatus to a maxunum of 100 cm^ except that this may be increased to a maximum 

of 400 cm^ if the exposed areas of plastics are surroimded by conductive earth- 

grounded firaines); or (c) by virtue of the size, shape, and lay-out, or other protective 

methods, such that dangerous electrostatic charges are not likely to occur. 

Because of these types of regulatory standards, there is a need for a new 

coating that is anti-static and non-sparkmg that can be applied to various components. 
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such that the components may be safely used in corrosive and explosive 

environments. 

Summary of the Invention 

The present invention is directed to an anti-static, non-sparking coating that 

can be applied to various components such that the components may be safely used in 

corrosive and explosive environments. 

The foregoing has outlined rather broadly the features and technical 

advantages of the present invention so that the detailed description of the invention 

that follows may be better understood. Additional features and advantages of the 

invention will be described hereinafter which form the subject of the claims of the 

invention. It should be appreciated by those skilled in the art that the conception and 

the specific embodiment disclosed may be readily used as a basis for modifying or 

designing other structures for carrying out the same purposes of the present invention. 

It should also be realized by those skilled in the art that such equivalent constructions 

do not depart bom the spirit and scope of the invention as set forth in the appended 

claims. 

Detailed Description of the Invention 

Many of the components used for testing, inspecting, cleaning, and operating 

various process vessels, storage tanks, reactor vessels, and the like are coated with 

chemically-resistant polymers such as fluoropolymers. Fluorine-containing polymers. 
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or fluoropolymers, are an important class of polymers and include for example, 

fluoroelastomers and fluoroplastics. Within this class are polymers of high thermal 

stability and usefulness at high temperatures, and extreme toughness and flexibility at 

veiy low temperatures. Many of these polymers are almost totally insoluble in a wide 

variety of organic solvents. See, for example F.W. Bilhneyer, Textbook of Polymer 

Science, 3rd ed., pp 398-403, John Wiley & Sons, New York (1984). These 

polymers, however, cannot be used in explosive environments because they 

encourage the accumulation of electrostatic charges on the surfaces of the coated 

component 

Ideally, coatings that are used in explosive environments would have low 

resistivities to ward off electrostatic charges. By way of explanation, a "perfect" 

conductor would have zero resistivity and a "perfect" insulator an infinite resistivity. 

Metals (such as copper and gold), alloys (such as manganin and nichrome), arid 

semiconductors (such as carbon or germanium) have the lowest resistivities and are 

the best conductors. The resistivities of insulators (such as glass. Teflon, and wood) 

exceed those of metals by a fector of the order of 1(P. 

A number of polymer based coatings used in caustic chemical environments 

were tested prior to modification, and all failed the anti-static tests with resistivities 

greater than 85 GQ's. Exposed surfaces greater than 100 cm^ must have a resistivity 

less than 1 GQ to qualify as static conductive under the certification standards. 

Carbon powder was added to the coatings to increase the conductivity. Carbon 

percentages fi-om about 10% to about 50% passed the certification testing with 
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resistivities less than 1 GQ, The carbon powder enhances the ability of the polymer 

coating to conduct static electricity away from the surface, preventing sparking. 

Components using this type of material can now be coated for chemical protection 

and used witiiin potentially explosive enviroimients. 

^ EXAMPLE 

The initial results of the tests ran on the Halar fluoropolymer coating on a 

submergible vehicle that can be used m storage tanks measured 8.5 X 10*® Q and the 

maximum allowed was 1.0X10*^ Q. Halar is a trademark of Ausimont of 

Monistown, New Jersey for ethylene-chlorotrifluoroethylene (ECTFE). Halar 

coatings have favorable characteristics that include: resistance to strong acids, such as 

sulfuric, nitric, hydrochloric, and hydrofluoric, over a wide temperature range; the 

ability to handle powder bleaching agents, such as sodium hypochlorite; resistance'to 

strong bases, such as sodium hydroxide and potassium hydroxide; and resistance to 

strong polar solvents, such as n-methyl pyrrolidone and dimethyl formamide, that 

would dissolve other polymers. In fact, Halar fluoropolymers are advertised as 

mcapable of being dissolved by any known solvent up to 300°F. Moreover, the e 

xtruded, molded, and powder coated surfaces of Halar fluoropolymer exhibit 

extraordinary smoothness. Despite these favorable attributes, Halar polymers cannot 

be certified for explosive environments. 
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A series of five sample coatings were developed with graphite being added to 

the fluoropclymer coating in percentages ranging from about 10% to about 50%. The 

grs^hite was added to the coating to increase its conductivity and resistance to 

building up static. The same insulation resistance tests were run on each sample and 

the results were all well below the 1.0 x lO'® required. In the preferred embodiment, 

the fluoropolymer coating used on the submergible vehicle has 10% graphite added to 

it 

Accordingly, the present invention describes a method and materials for 

coating components for use in hazardous locations that are capable of meeting Class I 

Division 1 certification standards that are required for safe use within an explosive 

environment, as specified in the National Electric Code. 

Although the present invention and its advantages have been described in 

detail, it should be understood that various changes, substitutions, and alterations 

could be made herein without departing from the spirit and scope of the invention as 

defined by the appended claims. 
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Claims of the Invention 

What is claimed is: 

1. An anti-static, non-sparking coating comprising: 

a chemically resistant polymer, said polymer having a high resistivity; and 

a conductor material, said material having a low resistivity. 

2. The coating of Claim 1 wherein said polymer is a fluoropolymer, 

3. The coating of Claim 1 wherein said conductor material is carbon 

powder. 

4. An anti-static, non-sparking coating comprising: • 

from about 50% to about 90% by weight of a chemically resistant polymer; 

and 

fix)m about 10% to about 50% by weight of a conductor material. 

5. The coating of Claim 4 wherein said polymer is a fluoropolymer. 

6.      The coating of Claim 4 herein said conductor material is carbon 

powder. 
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7. A method for priming a component to provide chemically resistant and 

anti-static, non-sparking properties, wherein said component can be used in explosive 

environments, said method comprising: 

coating the component with an effective amount of a chemically resistant and 

anti-static, non-sparking composition; and 

drying said coating on said component, wherein said coating comprises: 

from about 50% to about 90% by weight of a chemically resistant 

polymer; and 

from about 10% to about 50% by weight of a conductor material. 

8. The method of Claim 7 vdierein said polymer is a fluoropolymer. 

9. The method of Claim 7 wherein said conductor material is darbon 

powder. 


